FIELD PROBLEMS IN CONSTRUCTION PRACTICES
NATHAN, DAVIES, Ass't Dist. Engineer of Construction

DRAINAGE STRUCTURES
The problems encountered in the consb:uction of drainage structures are numerous and are encountered daily. Good construction and
engineering practice will eliminate considerable amount of trouble.
(1) FIELD LAYOUT
As soon as the Resident Engineer receives plans he should make a
Reid check to see if the drainage structures are correct as to length,
location and inlet and outlet elevation.

(2) LAYOUT FOR A MAJOR BRIDGE
(a) Triangulation method using a double base line is recommended. Most instrument work should be done early in the morning
or on a cloudy day.
(b) Chaining should be done with a tested steel tape. All chained
distance should be checked a second time by different members of the
Engineering party. If a 300' or 500' chain is used to measure from one
pier to another, then the chains should be checked against the tested
steel tape.
( c) All reference points and target should be placed in a location
where tl1ey can be protected.
(3) FOUNDATION FOOTINGS
(a) Considerable amount of time to the Contractor and trouble is
encountered, due to faulty footing, at the plan elevations which requires design for a new footing. A possible suggestion to correct part
of this would be to take preliminary soundings, and after tl1e lengtl1s
of spans have been determined by the Bridge Department, the final
sounding could be taken at the piers and abuhnents.
( b) Test holes ( three recommended) should be drilled 6' or 8'
into the footing to check the subfoundation to see if it is satisfactory
to place the pier or abutment at the plan elevation.
( 4) PLACING OF CONCRETE
The forms should be clean, tight, adequately braced. Plywood
form lining should be used on exposed concrete. Care should be taken
to remove all sawdust, shavings, nails and other debris from the forms.
If the forms have been allowed to stand in the sun for a considerable
length of tim e, it will be necessary to wet the wood in order to tighten
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the joints. The reinforcing steel should be cleaned with wire brushes
to remove rust, the hardened mortar or any dirt that exists on the steel.
When concrete is to be placed at a construction joint it is usually customary to place fresh concrete, in which one-half the amount of coarse
aggregate has been omitted, over the entire surface of the hardened
concrete. This eliminates a considerable amount of honey-comb and
gives a good water-tight joint and presents a good even appearance.
Concrete should be placed in the forms in a manner that prevents
segregation, or the separation of the coarse aggregate from the fine.
If chutes are used, which should never be steeper than a 2:1 slope, it
will be necessary to add batter boards to slow down the flow of concrete. If cement buckets are used to convey the concrete to the forms,
then movable hoppers with tremic pipes are used to place the concrete
in its £nal position. The concrete is usually placed in the forms in 6"
to 18" layers. Caution should be. exercised to prevent the flow of concrete from the columns to the webwall. Forms and bracing should be
checked during pouring operations for bulges or slipping.
(5)

VIBRATION OF CONCRETE

The vibration of concrete presents another problem. Care should
be exercised not to over-vibrate the concrete to a point where segregation results. Vibrating concrete near the forms tends to gouge the
forms which leaves a scarred app earance on the exposed concrete. A
vibrator that is running should not be left in the concrete at one position for a p eriod of time. This tends to cause sand-streaking. In case
where laitance or free water accumulates as concrete is . placed in
forms, which usually occurs in the case where plywood forms are used,
this can b e eliminated by drilling a hole in the forms , thus permitting
the water to drain off. To eliminate sand-streaking at this point it is
necessary to spade and place some coarser mortar in this area.
(6)

CURING OF CONCRETE

Concrete can be kept moist by a number of methods: Continual
sprinkling, use of sand or straw on bridge floor, or the use of wetted
burlap which should be £tted close to the concrete. If forms are left
in place for a given period then they should be wetted periodically. In
case of cold weather, it is possible to use steam.
(7)

FINISHING OF CONCRETE

At the beginning of construction the Resident Engineer should
acquaint himself with SPECIAL SPECIFICATION NO. 45, "SURF ACE FINISH EXPOSED CONCRETE". Since this is a special
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specification it doesn't apply to all projects. If it applies to this project
il will be stated in the PROPOSAL or on the PLANS. Good forms are
the first requirement if a smooth surface is to be secured. If the concrete is to be rubbed then forms should be removed as soon as possible
within 12 to 24 hours. Patch all surface defects, honey-combed places
and tie rod holes, and cut all tie wires back at least one-quarter inch
from surface and patch, using as dry a mortar as possible so that it
will stay in place until hardened. These patches should be well cured.
If honey-comb places occur that are very deep, which you should not
have if concrete is properly mixed and placed, honeycomb should be
removed to solid concrete, and edges cut as straight as possible and
at right angles to the surface or slightly undercut to provide a key
at the edge of patch. Patches should be rubbed so that their appearance will blend with the remainder of the surface. If top of abutments
are to be finished off for a bridge seat, or for plates for steel work, a
"V" strip should be set to correct elevation and last concrete poured
should be mixed eliminating one-half of the coarse aggregate, so that
it will be easier to grind to correct elevation. Bridge seat should b e
checked the following day, and if high, grinding should begin at once
and the smface checked as grinding is done so as to secure a uniform
bearing surface. If anchor bolt holes are to be cored by Superstructure
Contractor, care should be taken in placing reinforcing steel in top of
abutments or piers. Centerlines should be located on forms prior to
the pouring of last concrete so that steel can be checked for location
before last concrete has been placed in forms so that they will be out
of way of any holes that are to be cored. If anchor bolt holes are precast, care should be taken in location of well boxes, and also precaution
should be taken during months to prevent freezing, either by the sealing out of moisture, or by using anti-freeze. If anti-freeze is used it
should be checked often to see that it will be protected in case of a
sudden drop in temperature.
(8)

STRUCTURAL STEEL STRUCTURES

Before starting erection of structural steel structures a check
should be made on distances of piers and abutments, and lines for
anchors laid out on top of piers to see that they will be in correct
location for shoes when steel is set in place. All structural steel joints
should be properly pinned and bolted tight as erection progresses,
and as ·soon as erection has progressed to a point where riveting can
be started, rivets should be checked to see that they are the right
length to fill holes and give the desired h ead size when driven. Rivets
~hould all be heated to the required heat temperature before being
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driven, and an overheated or burned rivet should never be used. All
rivets must be checked to see that they are tight and are the proper
shape after they have been driven and have cooled off. Any found to
be loose or defective must be cut out and replaced.

(9)

FIELD CLEANING AND PAINTING OF STRUCTURAL
STEEL BRIDGES

This is a very important item in the life of steel structures. Before
any painting is done, it should be thoroughly cleaned of all dirt, concrete or other matter that would prevent a good coverage of steel.
During painting operations it is necessary to keep a close check on the
"hard-to-reach" places and around all lacing to see that they get complete coverage as these places are the first to start rusting.

(10)

STEEL

Test reports for rivets and some structural steel are slow in reaching
the field party. Would suggest weight and shop inspection by someone of the Bridge Department.
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